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ABSTRACT
Introduction: Treatment planning, reconstruction and rehabilitation of maxillofacial 
and dental defects have always been a challenge for maxillofacial surgeon as it demands 
for restoration of esthetic or cosmetic form and functions. Recent advances in the fi eld 
of osseointegration, tissue expanders, perforator fl aps, microvascular free tissue transfer 
and bone engineering gives excellent functional and esthetic outcomes. Aim: The aim of 
the present study is to share our experience with study of 30 cases retrospectively over 
a period of 5 years with post-operative follow-up, with various reconstruction options. 
Materials and Methods: A total of 30 cases reported to our department were evaluated 
in details with all investigations required. Cases with oral squamous cell carcinomas, 
benign and malignant tumors were selected, and reconstruction options were selected. 
Conclusion: Depending on the size of the defect, functional need, and esthetics all the 
reconstruction options are good.
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Reconstruction of oral and maxillofacial post-surgical defects 
often challenges a surgeon. Depending on the size and location 
of defects; reconstructive options may vary considerably, 
which includes primary closure, local or regional fl ap, grafts, 
free vascularized grafts or fl ap with diverse options as each has 
its inherent advantages and disadvantages.[1] The main goal of 
reconstruction is to restore the function, speech, mastication, 
normal mandibular mobility, restoration of facial and dental 
esthetics. Patients reported to our department were included 
in the study and various techniques of reconstructive surgical 
procedures were performed.
We have studied 30 cases with various reconstructive options. 
The management of post-surgical defect is always a challenge 
for a surgeon. Successful reconstruction after ablative surgery 
requires careful pre-operative assessment and treatment plan.
Important considerations include - Type of tumor, patient 
age, sex, extent of the tumor and psychosocial makeup of the 
patient. The aim of reconstruction is to maintain contour, facial 
form and restore the function.[2,3] All the above objectives are 
possible if proper reconstruction options are chosen by the 
surgeon.
Materials and Methods
A total of 30 cases reported to our department were evaluated in 
details with all investigations required. Cases with oral squamous 
cell carcinomas, benign and malignant tumors were selected and 
reconstruction was done, primary closure in 7 cases [Figures 1-7], 
split thickness skin graft in 2 cases [Figures 8 and 9], Buccal 
pad of fl ap in 2 cases [Figures 10 and 11], temporalis fl ap in 
3 cases [Figures 12-14], nasolabial fl ap in 2 cases [Figures 15 
and 16], tongue fl ap in 1 case [Figure 17], submental fl ap in 
2 cases [Figures 18 and 19], sternocleidomastoid fl ap in 1 case 
[Figures 20], pectoralis major myocutaneous fl ap in 4 cases 
[Figures 21-24], costochondral graft in 2 cases [Figures 25 
and 26], radial forearm free fl ap in 1 case [Figure 27], Fibula free 
graft in 3 cases [Figures 28-30].
Discussion
A systematic approach in the reconstruction of head and neck 
region was fi rst described by Mathes in 1982. However, the 
description of the reconstruction ladder given by him was solely 
focused toward closure of the defect. Thus, that did not include 
any consideration for esthetics and function. Over the years with 
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the advancements in the fi eld of reconstructive techniques and 
cancer treatment, the esthetic and functional outcome of the 
Figure 1: (a) Squamous cell carcinoma of left  lateral border of the 
tongue, (b) wide excision with SOND, (c) primary closure
c
ba
Figure 4: (a) Squamous cell carcinoma of right lateral border of the 
tongue, (b) wide excision with SOND, (c) primary closure
c
ba
Figure 2: (a) Basal cell adenocarcinoma of parotid gland, (b) total 
parotidectomy, (c) primary closure
c
ba
Figure 6: (a) Odontogenic fi broma involving upper left  maxilla, 
(b) partial maxillectomy, (c) primary closure
c
ba
Figure 5: (a) Squamous cell carcinoma of right lateral border of the 
tongue, (b) wide excision and SOND, (c) primary closure
c
ba
Figure 3: (a) Squamous cell carcinoma of left  buccal mucosa, 
(b) wide excision with SOND, (c) primary closure
c
ba
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Figure 9: (a) Squamous cell carcinoma of right upper gingivobuccal 
sulcus, (b) split thickness, (c) subtotal maxillectomy skin graft 
c
ba
Figure 8: (a) Squamous cell carcinoma of left  upper gingivobuccal 
sulcus, (b) subtotal maxillectomy, (c) split thickness skin graft 
c
ba
Figure 7: (a) Basal cell adenocarcinoma of sublingual salivary gland, 
(c) wide excision and segmental rim resection, (c) primary closure
c
ba
Figure 10: (a) Squamous cell carcinoma of left  lower gingivobuccal 
sulcus, (b) wide excision and SOND, (c) buccal fat pad
c
ba
Figure 11: (a) Ameloblastoma of upper anterior maxilla, (b) wide 
resection, (c) buccal fat pad
c
ba
Figure 12: (a) Squamous cell carcinoma of the maxilla, (b) total 
maxillectomy, (c) temporalis fl ap + zygomatic implants
c
ba
procedures performed, has become an important aspect for the 
selection of a reconstruction technique. Presently the pectoralis 
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major myocutaneous fl ap as described by Aryan in 1978 is still 
considered as the “Work Horse” for most of the head and neck 
reconstruction.[4]
Figure 13: (a) Solitary fi brous tumor, (b) osteotomy, (c) temporalis fl ap
c
ba
Figure 16: (a) Squamous cell carcinoma of anterior maxilla, 
(b) wide excision, (c) nasolabial fl ap
c
ba
Figure 18: (a) Squamous cell carcinoma of left  lower gingivobuccal 
sulcus, (b) wide resection and SOND, (c) sub mental fl ap
c
ba
Figure 17: (a) Squamous cell carcinoma of right buccal mucosa, 
(b) wide excision and SOND, (c) tongue fl ap
c
ba
Figure 15: (a) Squamous cell carcinoma of the lower anterior 
alveolus, (b) wide excision and SOND, (c) nasolabial fl ap
c
ba




For composite facial reconstruction newer technique like 
the free vascularized bone fl aps is being routinely used. With 
the development in the fi eld of both midfacial and mandibular 
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reconstruction, the most commonly used vascularized bone 
fl aps are the free fi bula, iliac crest, and scapula vascularized 
bone fl aps. The radial forearm fl ap oﬀ ers numerous advantages, 
which include the versatility of the graft, lengthier pedicle (12-
15 cm), ease to raise, reliable, thin, pliable and often a hairless 
skin graft is obtained.[5-8] However, certain disadvantages that 
can be noted are donor site morbidity, which usually needs 
additional skin graft. One major factor that can be considered 
with this procedure is that it is useful for three dimensional 
reconstructions for the oral and maxillofacial defects.[5]
For edentulous mandibular reconstruction, the free fi bula fl ap 
is an appropriate option as the fi bula height tends to represents 
the height of an edentulous mandible. In many patients, the 
fi bula de novo may not be indicated for dental implant placement 
as the bone height is usually considerably less than that provided 
by an iliac crest free fl ap. The fi bula may be placed near the native 
Figure 21: (a) Squamous cell carcinoma of left  lower gingivobuccal 
sulcus, (b) hemimandibulectomy with functional neck dissection, 
(c) pectoralis major myocutaneous fl ap
c
ba
Figure 22: (a) Squamous cell carcinoma of right retromolar region, 
(b) hemimandibulectomy with modifi ed radical neck dissection, 
(c) pectoralis major myocutaneous fl ap
c
ba
Figure 20: (a) Squamous cell carcinoma of right lower gingivobuccal 
sulcus, (b) wide excision and marginal mandibulectomy with 
modifi ed radical neck dissection, (c) sternocleidomastoid fl ap
c
ba
Figure 19: (a) Squamous cell carcinoma of left  lower gingivobuccal 
sulcus, (b) wide resection and SOND, (c) sub mental fl ap
c
ba
alveolar bone to compensate for this reduction of bone height, 
rather than near the inferior border of the residual mandible. 
Augmentation of vertical height may also be carried out with 
distraction osteogenesis, and alteration in the fi nal prosthesis can 
lead to a successful procedure making the fi bula an excellent and 
viable alternative for mandibular reconstruction in dentulous 
patients requiring dental rehabilitation.[7] The advantages of this 
technique are consistent width and length of the donor tissue 
(20-25 cm).[9,10] Chance of fl ap failure by thrombosis is a possible 
disadvantage.
Non-vascularized bone graft from the iliac crest or 
costochondral graft can be successfully used for reconstructing 
posterior mandibular defect including descending ramus and the 
mandibular condyle.[6]
As, free fl ap reconstruction is becoming more well accepted 
and practiced technique, Kroll et al. (1997) reported that the 
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morbidity for free fl aps reconstruction was less than pectoralis 
major myocutaneous fl ap providing a benefi t in shorter hospital 
stay and cost eﬀ ective.[1]
Pompei et al. (1998) also reported the functional 
eﬃ  ciency of radial forearm fl ap in comparison to pectoralis 
major myocutaneous fl ap.[2] Mainly in case of mandibular 
reconstruction, the vascularized fi bula proved to be far superior 
to free cortico-cancellous bone, especially in cases requiring 
post-operative radiotherapy.
With our experience, we can conclude that depending on the 
size of defect and patient’s functional requirements, a wide range 
of reconstructive procedures can prove to be reliable. However, 
considering the clinical outcomes, the submental fl ap, the split 
thickness skin grafts and free cortico-cancellous bone have 
shown a lower success rate than others.
Conclusion
The algorithms presented provide a simple schematic 
approach for facial reconstruction. However, it is important for 
Figure 23: (a) Squamous cell carcinoma of left  lower gingivobuccal 
sulcus, (b) wide excision with radical neck dissection, (c) pectoralis 
major myocutaneous fl ap
c
ba
Figure 26: (a) Keratocystic odontogenic tumor, (b) segmental 
mandibulectomy, (c) costochondral graft 
c
ba
Figure 27: (a) Squamous cell carcinoma of left  buccal mucosa 
involving skin, (b) wide excision and SOND, (c) radial forearm fl ap
c
ba
Figure 25: (a) Ameloblastoma, (b) wide excision and 
hemimandibulectomy, (c) costochondral graft 
c
ba
Figure 24: (a) Squamous cell carcinoma of right retromolar trigone, 
(b) hemimandibulectomy with modifi ed radical neck dissection, 
(c) pectoralis major myocutaneous fl ap
c
ba
Singh Reconstruction of post-surgical defects aft er tumor resection
7
the reconstructive surgeon to choose options that will provide a 
durable and functional result.
There is a wide range of reconstructive options for 
composite hard tissue defects. Depending on the particulars 
of the defect, planned outcome, donor-site morbidity and the 
individual surgeon’s training and experience, several methods 
of reconstruction may be available. In general, the best option is 
the simplest one that is primary closure of the defect will enable 
all the functional and esthetic goals of reconstruction to be met.
Evolution of technique and technology enhanced the 
reliability of free tissue transfer, and it has become a valuable tool 
Figure 29: (a) Ameloblastoma of left  mandible, (b) resection of 
ameloblastoma+ hemimandibulectomy, (c) fi bula free fl ap
c
ba
Figure 30: (a) Ameloblastoma involving ramus of the mandible, 




Figure 28: (a) Central ossifying fi broma, (b) segmental resection of 
mandible, (c) free fi bula graft 
c
ba
for reconstruction. In recent years, free fl aps have become the 
work horse in head and neck reconstruction.
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